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㸦FTO/glass㸧ୖ࡟ࠊWO3ᒙ㸦⣙ 100 nm㸧࡜ BiVO4ᒙ㸦⣙ 80 nm㸧ࢆ✚ᒙࡉࡏࡓ BiVO4ග࢔
ࣀ࣮ࢻࢆస〇ࡋࡓࠋ⾲㠃ࢆὙίࡋࡓ FTO/glass ࡟ WCl6ࡢ DMF ⁐ᾮࢆࠊFTO ᇶᯈୖ࡟ࢫࣆ
ࣥࢥ࣮ࢺࡋࠊ500 Υ࡛↝ᡂࡍࡿࡇ࡜࡛ WO3 ᒙࢆሁ✚ࡉࡏࡓ㸦WO3/FTO/glass㸧ࠋᚓࡽࢀࡓ





























ᅗ㸯 %L92ග㟁ᴟࡢ ;5' ࣃࢱ࣮ࣥ
??　?? ? ??　?? ? ??　?? ? MD.Monirul Islam ? ??　?? ? ??　?12
ᚓࡽࢀࡓࢫ࣌ࢡࢺࣝࡣ࠸ࡎࢀࡶ⥺
ᖜࡀᗈࡃࠊ⥺ᖜࡢᗈࡀࡾࡣࠊࡑࢀࡽ
















element / atom% 
sample Bi V Bi/V ratio 
BiVO4 49.6 50.4 0.98 
0.5%Zr-BiVO4 49.6 50.4 0.98 
0.7%Zr-BiVO4 49.8 50.2 0.99 
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ࡀ Zr ↓ῧຍࡢ BiVO4 ග㟁ᴟ
㸦BiVO4㸧ࡼࡾࡶ኱ࡁ࡞㟁ὶᐦᗘ
ࢆ♧ࡋࠊ౛࠼ࡤࠊ኱ࡁࡃ࢔ࣀ࣮ࢻ
ศᴟࡋࡓ 1.2 V㸦vs RHE㸧࡛ࡢ㟁
ὶᐦᗘࡣ BiVO4 ග㟁ᴟࡀ 586 
μA/cm2 ࡛࠶ࡗࡓࡢ࡟ᑐࡋࠊ
0.5%Zr-BiVO4 ග㟁ᴟ࡛ࡣ 844 
μA/cm2࡜࡞ࡗࡓࠋ୍᪉ࠊZr ῧຍ
㔞ࡀࡉࡽ࡟ከ࠸ග㟁ᴟ࡛ࡣ㟁ὶ
ᐦᗘࡀྠ⛬ᗘ࠿ᑠࡉࡃ࡞ࡗࡓ㸦0.7%Zr-BiVO4: 593 μA/cm2ࠊ1.0%Zr-BiVO4: 488 μA/cm2㸧ࠋࡲ
ࡓࠊ࢜ࣥࢭࢵࢺ㡿ᇦ㸦0.6 V vs RHE㸧ࡢ㟁ὶᐦᗘࡶ 0.5%Zr-BiVO4࡛ẚ㍑ⓗ኱ࡁࡃ࡞ࡿࡇ࡜ࡀ
☜ㄆࡉࢀࡓ㸦BiVO4: 129 μA/cm2ࠊ0.5%Zr-BiVO4: 152 μA/cm2ࠊ0.7%Zr-BiVO4: 123 μA/cm2ࠊ
1.0%Zr-BiVO4: 92 μA/cm2㸧ࠋ 
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Impacts of Zr-doping in BiVO4 thin-film electrode on its photoelectrochemical 
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Abstract: Effects of zirconium (Zr) doping into BiVO4 electrode on its structural properties and 
photoelectrochemical (PEC) property for water oxidation were examined. The BiVO4 electrodes with 
different Zr contents were prepared via a spin-coating process. Structural analyses using XRD and 
Raman spectroscopy indicated that all the samples consisted of mixtures of monoclinic scheelite (ms-
BiVO4) and tetragonal scheelite (ts-BiVO4) structures. The highest PEC property for water oxidation 
was achieved when the sample doped with a relatively small amount of Zr (i.e., 0.5% of Zr-doped 
BiVO4); further doping caused a reduction of PEC property, probably due to the enhancement of 
carrier recombination induced by such excess Zr components. 
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